A theoretical study of the 99 Zr nucleus is presented. Energy levels, wave functions, and electromagnetic rates were calculated in the framework of the interacting boson-fermion model and are compared to the available data for low-lying states. In particular, we discuss the sensitivity of the g factor of the 3/2 1 ϩ state to the quenching of the spin gyromagnetic ratio and to the structure of the respective wave function. Zr 59 , compare it with available experimental data, and in particular with the recently reported result for the g factor of the 3/2 1 ϩ state ͓2͔. It is well known that the theoretical approach to nuclear structure in the framework of the interacting boson model ͑IBM͒ ͓3͔, the interacting boson-fermion model ͑IBFM͒ ͓4͔, and the interacting boson-fermion-fermion model ͑IBFFM͒ ͓5͔ is capable of treating even-even, odd-even, and odd-odd transitional nuclei, respectively. In this framework the structure of some nuclei in the Aϭ100 region was investigated in recent years ͓1,6-8͔. Sr the lowest member of the ͓541͔ 3/2 band was assigned to the 3/2 Ϫ level at 644.7 keV and the lowest member of the ͓422͔ 3/2 band to the 3/2 ϩ level at 585.1 keV. In
Zr 59 , compare it with available experimental data, and in particular with the recently reported result for the g factor of the 3/2 1 ϩ state ͓2͔. It is well known that the theoretical approach to nuclear structure in the framework of the interacting boson model ͑IBM͒ ͓3͔, the interacting boson-fermion model ͑IBFM͒ ͓4͔, and the interacting boson-fermion-fermion model ͑IBFFM͒ ͓5͔ is capable of treating even-even, odd-even, and odd-odd transitional nuclei, respectively. In this framework the structure of some nuclei in the Aϭ100 region was investigated in recent years ͓1,6-8͔. Zr. This increase of ⌫ 0 causes a lowering of the first two excited states. The value of the quadrupole strength parameter is taken to be zero in the calculation for 99 Zr, in accordance with the calculation of the energy spectrum.
In Fig. 1 Table I , expressed in the boson-fermion coupled basis: Table I , the wave function of the 3/2 1 ϩ state does not have a single dominant component. The two largest components in the ͉3/2 1 ϩ ͘ wave function are comparable: the quasiparticle state ͉d 3/2 ,00;3/2͘ ͑27.8%͒ and the one-d-boson multiplet state based on the g 7/2 quasiparticle ͉g 7/2 ,12;3/2͘ ͑27.4%͒. The fact that two components account for more than 50% of the wave function is significant: it means that, within the limitations of the present model, the state has a predominantly spherical character-as opposed to deformed states, whose wave functions are expected to contain many different configurations, with no particular preference for any of them. A possible way to check this statement is by comparing experimental values of observables of the 3/2 1 ϩ state to calculations using the above wave function. We focus here on electromagnetic properties, and in particular on the magnetic moment of this state, for which an experimental value was recently reported ͓2͔.
Employing the IBFM wave functions, the electromagnetic properties of the four lowest positive-parity states in 99 Zr were calculated. The effective charges and gyromagnetic ratios, which are input parameters in the IBFM calculation, have been chosen as follows. The effective electric charges were taken as e sp ϭ0.5e,e vib ϭ0.5e and the following gyromagnetic ratios were used ͑in N ): Table II , the calculated electromagnetic properties corresponding to the above parametrization are compared to the available data under the previously mentioned assumption for the spin and parity of the 575.4 keV level. The agreement between the calculations and experiment for the few observables for which we have data is within a factor of 2-3, which can be considered as reasonable and in fact typical for IBFM calculations of electromagnetic observables in medium and heavy nuclei. Now we discuss in some detail the structure of the 3/2 1 ϩ wave function and the value of its magnetic moment. The experimental value of the g factor is g(3/2 1 ϩ )ϭ ϩ0.28(4) N ͓2͔. For the parametrization in Eq. ͑2͒ we obtain in IBFM the value g(3/2 1 ϩ )ϭϩ0.34. On the other hand, without the contribution from the tensor term in the M 1 operator the calculated result is g(3/2 1 ϩ )ϭϩ0.22. Moreover, the calculated value of g(3/2 1 ϩ ) is sizably dependent on the value of the quenching factor g s /g s free . This is shown in Fig.  2 by the solid line labeled ͑a͒, by keeping the values of the other parameters (g R ,g l ,g T ) fixed as given by the parametrization in Eq. ͑2͒. The solid line labeled ͑b͒ presents the value of g(3/2 1 ϩ ) versus g s /g s free , without inclusion of the tensor term. From Fig. 2 it is clear that at present, one cannot unambiguously determine the importance of the tensor term in the M 1 operator, although it is clear that for g T ϭ0 a better agreement with the experimental value is obtained for the entire range of g s /g s free values. In Table III we present the contributions to the calculated g(3/2 1 ϩ ) from various components of the wave function. We see that about 70% of the experimental value of the g factor is due to three matrix elements, thus supporting the above contention that the 3/2 1 ϩ state has a predominantly spherical character.
In conclusion, the IBFM provides a reasonable description of low-lying states of the transitional 99 Zr nucleus. A detailed comparison of the calculated value of the magnetic moment of the first excited state with a recently reported experimental value supports the expectation that this state has spherical character, in accordance with the conclusions of previous works regarding shape coexistence in this nucleus.
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